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Sequence Listing 




<120> APOPTOSIS INHIBITORY PROTEIN, GENE ENCODING THE PROTEIN 
AND CDNA THEREOF 

<130> 2O03-O98O/WMC/OO653 

<140> 10/628,324 
<141> 2003-07-29 

<150> 09/705,872 
<151> 2000-11-06 

<150> 09/239,797 
<151> 1999-01-29 

<160> 8 

<170> Patentln ver. 2.0 

<210> 1 
<211> 1403 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ala Thr Gin Gin Lys Ala ser Asp Glu Arg lie ser Gin Phe Asp 

15 10 15 

His Asn Leu Leu Pro Glu Leu ser Ala Leu Leu Gly Leu Asp Ala val 

20 25 30 

Gin Leu Ala Lys Glu Leu Glu Glu Glu Glu Gin Lys Glu Arg Ala Lys 

35 40 45 

Met Gin Lys Gly Tyr Asn Ser Gin Met Arg Ser Glu Ala Lys Arg Leu 

50 55 60 

Lys Thr Phe val Thr Tyr Glu Pro Tyr Ser Ser Trp lie Pro Gin Glu 
65 70 75 80 

Met Ala Ala Ala Gly Phe Tyr Phe Thr Gly val Lys Ser Gly lie Gin 

85 90 95 

Cys Phe Cys Cys Ser Leu lie Leu Phe Gly Ala Gly Leu Thr Arg Leu 

100 105 110 

Pro lie Glu Asp His Lys Arg Phe His Pro Asp Cys Gly Phe Leu Leu 

115 120 125 

Asn Lys Asp val Gly Asn He Ala Lys Tyr Asp lie Arg val Lys Asn 

130 135 140 

Leu Lys Ser Arg Leu Arg Gly Gly Lys Met Arg Tyr Gin Glu Glu Glu 
145 150 155 160 

Ala Arg Leu Ala Ser Phe Arg Asn Trp Pro Phe Tyr val Gin Gly lie 

165 170 175 

Ser Pro Cys Val Leu Ser Glu Ala Gly Phe val Phe Thr Gly Lys Gin 

180 185 190 

Asp Thr val Gin Cys Phe Ser Cys Gly Gly Cys Leu Gly Asn Trp Glu 

195 200 205 

Glu Gly Asp Asp Pro Trp Lys Glu His Ala Lys Trp Phe Pro Lys Cys 

210 215 220 

Glu Phe Leu Arg Ser Lys Lys Ser Ser Glu Glu lie Thr Gin Tyr lie 
225 " 230 235 240 

Gin Ser Tyr Lys Gly Phe val Asp lie Thr Gly Glu His Phe Val Asn 

245 250 255 

Ser Trp Val Gin Arg Glu Leu Pro Met Ala Ser Ala Tyr Cys Asn Asp 

260 " 265 270 

Ser lie Phe Ala Tyr Glu Glu Leu Arg Leu Asp Ser Phe Lys Asp Trp 



275 



280 



285 



1 



Pro 


Arg 


rl ii 

vj I U 




Ala 
A 1 d 


\/a l 

Vd 1 


rl \/ 

Vj i y 


Val 

Vd 1 


Ala 

M 1 CI 


Ala 

M 1 CI 


i pu 

LCU 


Ala 

1 CL 


LVS 
Ly o 


Ala 


Gly Leu 




290 










?Q5 










300 










Phe Tyr 


i n r 


rl \/ 

Vj 1 y 


Tip 
J. 1 c 


Lys 


Acn 

AS \J 


Tip 
x i e 


val 

V & 1 


rl n 

VJ 1 I 1 


fwc 
v.y o 


Php 

r M c 


JC 1 


Cys 


Gly Gly 


305 








31 0 

3xU 








315 








His 




Cys 


Leu 


rl 1 1 

VJ 1 U 


Lys 


Trp 


rl n 


rl 1 1 

Vj 1 U 


rl \/ 
Vj i y 


Acn 
Mop 


Acn 
Mop 


P rn 
i i \j 


1 PU 
LCU 


Acn 

r\ O p 


ASp 


Thr 
















330 










335 


Ala 


Arg 


Cys 


rne 


Pro 


Asn 


eys 


rl U 


Php 
r i ie 


1 pi i 

LCU 


rl n 

VJ 1 1 1 


Acn 

MO 1 1 


MPt 


1 VC 

Ly o 


Ser 


Ser 












345 










350 






Glu 


val 


~rh r« 

i n r 


riO 


A c r* 
Abp 


1 Ol 1 

LcU 


rl n 

Vj i 1 1 


Cp r 

DC 1 


A rn 
m i y 


rl v 

vj i y 


rl u 

VJ 1 LI 




cys 


Glu 


Leu 


Leu 






j j j 








J \JVj 










365 


val 






Glu 


Thr 


T~h r» 

i n r 


C o r< 


rl ii 

Vj 1 U 


Cor* 
JCI 


Acn 
ASi 1 


1 PI 1 

Leu 


rl i j 

Vj l u 


Acn 

MO p 


Cp r 

JC 1 


lie 

X 1 c 


Ala 


Gly Pro 




370 










575 










380 




Gl n 

VJ 1 1 1 


Glu 


Ala 


He 


val 


Pro 


rl ii 
vj 1 U 


mcL 


Al a 
A 1 d 


rl n 
Vj 1 11 


rl v 

Vj i y 


rl il 

Vj 1 U 


Ala 

M I d 


rl n 

VJ 1 1 1 


Trn 
i r p 


Php 

n ic 


385 










3Q0 








395 






Ala 




400 


Lys Asn 


Leu 


Asn 


rl 1 1 

Vj 1 U 


rl n 
Vj 1 n 


1 Oil 

LcU 


A rri 

Arg 


Ala 

M 1 d 


Ala 

M I d 


Tv/r 
i y \ 


Thr 


^p r 

OC 1 


Ser 


Phe 










405 








410 

• XV 






Ala 


Thr 


415 


His 


Arg 


His 


Mot 

Mc l 


Cor* 
JCI 


1 Oil 

LcU 


1 Ol 1 
LCU 


Acn 


Tip 
j. i e 


Cpr 

JC 1 


Cp r 

OC 1 


Acn 

MO p 


1 PU 

1— C U 


ASp 














425 








lie 

X 1 c 


430 






Leu 


Leu 


rl \/ 

o i y 


r\/c 

cys 


A5p 


1 Oil 

LcU 


Cor 

JC 1 


Tl P 

x i e 


Ala 
M i d 


Cpr 

OC 1 


\ v/c 
Lys 


Hi C 
n i o 


^p r 


Lys 


Pro 






TJ J 






440 










445 








val 


Gin 


rl 1 1 
vj 1 U 


pro 


1 Oil 

LcU 


Val 
Vd 1 


1 Oil 

LcU 


P rn 
r I \J 


rl ii 

Vj l U 


Val 

v d I 


php 

r 1 1 c 


rl v 

vj i y 


Acn 

r\ O 1 1 


1 PU 


Asn 


Ser 




450 










*t J J 










460 




val 






val 


Met 


cys 


Vd 1 


r 1 1 1 

Vj 1 U 


rl v 

Vj 1 y 


rl ii 

Vj 1 U 


Ala 

M 1 d 


rl v 

vj i y 


Cp r 

JC 1 


rl v 

vj i y 


I vc 

Ly o 


Thr 


Leu 


Leu 


465 








470 








475 










480 


Lys 


Lys 


Tl p 
J. 1 c 


Ala 

A 1 d 


Pho 
r I ie 


1 OH 
LCU 


Trn 
i r p 


Ala 

M I d 


Cpr 

Jt 1 


rl v 

vj i y 


rvc 

v.y o 


rvc 

v_y o 


Pro 

r i V/ 


Leu 


Leu 


Asn 






485 








490 










495 




Arg 


Phe 


rl n 


1 Oil 

LcU 


\/al 

Vd 1 


pho 
rl lc 


T\/ r 

i yr 


1 PI l 
Leu 


Cpt 

o C 1 


1 PII 
LCU 


cpr 

J C 1 


^p r 

<OC 1 


Thr 


Arg 


Pro 


Asp 






500 








505 










510 






Glu Gly 


Leu 


Ala 
A 1 d 


Cor* 

JCI 


Tip 


Tl P 

j. i e 


rv/c 
Lys 


Acn 

Mop 


rl n 

Vj 1 1 1 


1 PII 
LCU 


1 PI J 

LCU 


rl u 

VJ 1 u 


1 vc 
Ly o 


Glu Gly 






51 5 










520 








525 








Ser 


val 


~rh 

i n r 


rl 1 1 
Vj 1 U 


Nc L 


cys 


[vie U 


A rn 
A r y 


Acn 
MSI 1 


Tl P 
x i e 


Tl P 
x i e 


rl n 
vj i ii 


rl n 

VJ 1 1 1 


1 pij 

LCU 


Lys 


Asn 




530 








535 
j j j 








540 






He 




Gin 


val 


1 an 
LcU 


Pho 
rile 


1 Oil 
LCU 


i pi i 

Leu 


Acn 
Mop 


Acn 
Mop 


Tw r 

i y r 


1 vc 
Lys 


rl u 

VJ 1 L4 


He 


Cvc 
v.y o 


^p r 


pro 


545 










550 


555 








Thr 


560 


Gin 


val 


He 


Gly 


Lys 


Leu 


He 


Gin 


Lys 


Asn 


His 


Leu 


Ser 


Arg 


Cys 








jDj 








570 










575 




Leu 


Leu 


Tl p 


Ala 
A 1 d 


\/a 1 
Vd 1 


at y 


Th r 
1 ri r 


Acn 
ASM 


A rn 

at g 


a! a 

M I d 


A rn 
Ai y 


Acn 
ASp 


Tip 
x i e 


A rn 
m i y 


Arg 


Tyr 
















585 










590 
j -/ \j 






Leu 


Glu 


Th r 

i n r 


Tl P 
1 1 c 


1 Ol 1 

LcU 


rl 1 1 

Vj 1 U 


Tl P 
± i e 


1 V/C 

Lys 


Ala 

M 1 d 


Php 
n ie 


P rn 

r 1 \J 


Php 

r 1 IC 


T\/ r 
i y i 


Acn 

M J 1 1 


Thr 


val 






5Q5 










600 

UV/V/ 








Thr 
1 1 1 1 

620 


605 








cys 


He 
610 


1 O 1 1 


mi y 


1 VC 

Lys 


1 PI l 
LcU 


Php 
r 1 ie 

615 


JCI 


Ml c 
n i o 


Acn 

MOll 


MPT 
i v ie l 


A rn 

m i y 


1 PIJ 


Arg 


Lys 


Phe 


Met 


Val 


i yr 


Php 

r 1 IC 


rl \/ 

Vj i y 


1 vc 
Lys 


Acn 

MO 1 1 


rl n 

VJ 1 1 1 


Cpr 

JC 1 


1 Pll 

LCU 


rl n 

VJ 1 1 1 


1 VC 

Ly o 


lie 

X 1 c 


Gin 


Lys 


625 








U JU 








635 

UJ J 








640 


Thr 


Pro 


1 Oil 


Pho 
rile 


Val 

Vd I 


Ala 
A I d 


Al a 
M l d 


Tip 
x i e 


Lys 


a! a 

M I d 


M"i c 
n i o 


Trn 
i r p 


Php 
nic 


rl n 

VJ 1 1 1 


Tyr 


Pro 










645 








650 








655 




Phe 


Asp 


r 1 u 


Cor* 
Del 


Php 

r lie 


MO \J 


Acn 
m o p 


val 

v d i 


Ala 

M 1 Cx 


Val 

V CI 1 


Php 

r 1 1 c 


Ly o 


J C 1 


Tv r 
i y i 


Met 


Glu 






uuu 






665 








670 






Arg 


Leu 


Cor* 

SC f 


1 Oil 
LcU 


A rn 
m I y 


Acn 
Moll 


1 vc 
Lys 


Ala 

M 1 d 


Th r 
iiii 


Ala 

M i CL 


rl u 

VJ 1 u 


Tip 

X 1 c 


i PII 

LCU 


1 vc 
Lyo 


Ala 


Thr 




675 






UO \J 










685 








Val 


Ser 


Cor 


rue 

v_ys 


rl v 

vj i y 


rl ii 

VJ 1 u 


i pi i 

LCU 


Ala 

M 1 CL 


1 pii 

LCU 


1 VC 

Lys 


rl v 

vj 1 y 


Php 

n ic 


Php 

nic 


^p r 

JV 1 


cys 


Cys 




690 






W J 








700 










Phe 


Glu 


Php 
r lie 


A c n 
MjI 1 


Acn 


Acn 


Acn 
Mop 


1 PM 

Leu 


Ala 

M 1 CL 


rl ii 

vj i u 


Ala 

M 1 CI 


rl v 

vj i y 


val 

V d I 


Acn 

MO p 


Glu 


ASp 


705 








710 
/ xu 








71 5 








720 


Glu Asp 


1 Ol 1 

LcU 


i n r 


Met 


r\/c 
v.ys 


1 Oil 

LcU 


Mp-r 


Cor 

JCI 


1 wc 

Lys 


Php 
r i ie 


Th r 
iiii 


Ala 

M l d 


rl n 

VJ) 1 1 1 


Arg 


Leu 


















730 










735 




Arg 


Pro 


Phe 


Tyr 


Arg 


Phe 


Leu 


Ser 


Pro 


Ala 


Phe 


Gin 


Glu 


Phe 


Leu 


Ala 






740 








745 










750 


His 


Gin 


Gly Met 


Arg 


Leu 


lie 


Glu 


Leu 


Leu 


Asp 


Ser 


Asp 


Arg 


Gin 


Glu 






755 










760 




765 






Thr 


Asp 


Leu 


Gly 


Leu 


Tyr 


His 


Leu 


Lys 


Gin 


He 


Asn 


Ser 


Pro 


Met 


Met 


770 






775 








780 










Val 


Ser 


Ala 


Tyr 


Asn 


Asn 


Phe 


Leu 


Asn 


Tyr 


val 


Ser 


Ser 


Leu 


Pro 


Ser 


785 








790 








795 
2 










800 



Thr Lys 


A l a 


G I y 


Pro 


1 V/ c 

Lys 


lie val 


Car" 1 
JCI 


n 1 b 


i oil 


l on i_H c 
Leu n i b 


t pi i 

LcU 


val 


Acn 




805 








O -Lv 








815 

O X J 




Asn Lys 


rl 1 1 
G 1 U 


Ser 


Leu 


rl ii 
o 1 U 


Asn 


lie 


Cor 
JC 1 


rl 1 1 


Mo 1 1 


Acn Acn 

MbJJ Mbp 


Tyr 


1 Pll 

LCU 


Lyb 




con 










Q 7 c 








O Jv 






Hi s Gl n 


Pro 

Q 5 ^ 


rl 1 1 
G 1 U 


1 1 e 


Cor* 

oc r 


Leu 


Gin 
840 


Mc L 


rl n 


1 Oil 


1 pi i A rn 
Leu mi y 

OH J 


r;l v 

o i y 


1 PIJ 
LCU 


Trn 
i i \j 


_ 

Gin lie 


Cys 


Pro 


rl n 


A 1 a 


Tyr 


Phe 


Jtl 


Mat 
l v lc L 


Val 
va l 


Ser Glu 


H~i C 
n i j 


i Pll 
LCU 


l pij 

1— c u 


850 








855 










RfiO 

OUVJ 




Ala 




val Leu 


A 1 a 


Leu 


Lys 


inr 


Ala 


Tyr 


rl n 


c 

5e r 


Acn 

Abn 


1 ll 1 Va 1 


Ala 


<^yb 


orr 
ODD 






Of u 








o / J 




Th r 
i 1 1 1 




880 


Ser Pro 


Phe 


va i 


Leu 


rl n 

(j 1 n 


Phe 


Leu 


rl n 
<j i n 


rl w 
o i y 


A rn 

mi y 


Th r I on 
1 f II LcU 


Leu 


G~\ V 
vj i y 






885 










RQO 






895 




Ala Leu 


Asn 


Leu 


rl n 

o i n 


Tyr 


Phe 


Phe 


Acn 
Abp 


n 1 b 


prn 
rl u 


Cll 1 1 Qpr 

VJ 1 U JCI 


I pij 


°4p r 

-J C 1 


1 PU 

LCU 






ann 








0.0^ 






1 v/c Th r 
Ly b 1 1 1 1 


910 






Leu Arg 


Ser 


Tl a 

1 1 e 


HI S 


pne 


Pro 


He 


A rn 

Arg 


rl \/ 
vj i y 


Mb n 


jC 1 


Prn 

r I KJ 


A rn 

r\ i y 


915 










920 






ZJ L. J 


rl n 

Vj 1 1 1 


Val 
Va i 




Ala His 


Phe 


Ser 


va i 


Leu 


Glu 


Thr 


cys 


rne 


Acn 
Abp 


1 \/c Cor 

Lyb jci 


P rn 

r 1 U 












935 








Q40 




Cll 1 1 
vj 1 U 




Thr lie 


Asp 


rl i-i 

G I n 


Asp 


Tyr 


Ala 


ser 


Ala 

a i a 


r ne 


rl ii 
Vj 1 U 


Drn Mot 


Acn 
AbN 


Trn 

i rp 






y DU 


















960 


Glu Arg 


Asn 


Leu 


a i a 


Glu 


Lys 


Glu 


Abp 


Acn 

Abn 


val 


Lys Ser 


Tvr 
i yr 


Met 


Asp 






965 








Q7H 
¥f\J 








Q7C. 




Met G I n 


Arg 


Arg 


a i a 


ser 


Pro Asp 


LcU 


Cor 

JCI 


Thr 


Gly Tyr 


T rn 
1 r p 


Lys 


I pii 

LCU 




you 
























Ser Pro 


Lys 


Gin 


Tyr 


Lys 


He 


Pro 


Cys 


Leu 


Glu 


Val Asp 


val 


Asn 


Acn 
M j p 




yy j 




1000 






1005 








lie Asp 


val 


val 


Gly 


Gin 


ASP 


Met 


Leu 


Glu 


He 


Leu Met 


Thr 


val 


Phe 


i m n 






1015 








1020 




Gly 


Php 

r 1 1 C 


Ser Ala 


Ser 


Gin 


Arg 


He 


Glu 


Leu 


His 


Leu 


Asn 


His Ser 


Arg 


1025 






1030 








1035 




val 


1 040 


He Glu 


Ser 


He 


Arq 


Pro 


Ala 


Leu 


Glu 


Leu 


ser 


Lys Ala 


Ser 


Th r 
i 1 1 1 






1045 








1050 






1055 




Lys Cys 


Ser 


He 


Ser 


Lys 


Leu 


Glu 


Leu 


Ser 


Ala Ala Glu 


Gin 


Glu 


I pii 

LCU 


1060 






1065 






1070 




Tip 
X 1 c 


Leu Leu 


Thr 


Leu 


Pro 


Ser 


Leu 


Glu 


Ser 


Leu 


Glu 


val Ser Gly Thr 


1075 








1080 








1085 








Gin Ser Gin Asp Gin 


He 


Phe 


Pro 


Asn 


Leu 


Asp 

] 


Lys Phe 


Leu 


Cys 


1 pii 

LCU 


1090 








1095 








L100 








Lys Glu 


Leu 


ser 


val 


Asp Leu Glu Gly Asn 


He 


Asn val 


Phe 


Ser 


val 

v d I 


1105 








1110 








1115 






1 1 70 


lie Pro Glu Glu 


Phe 


Pro 


Asn 


Phe 


His 


His 


Met 


Glu Lys 


Leu 


Leu 


Tl P 
X 1 c 






1125 








1130 




1135 




Gin lie 


Ser 


Ala 


Glu 


Tyr 


Asp 


Pro 


ser 


Lys 


Leu 


Val Lys 


Leu 


He 


Cl n 

Old 




1140 




1145 




1150 






Asn Ser 


Pro 


Asn 


Leu 


His 


val 


Phe 


His 


Leu 


Lys 


Cys Asn 


Phe 


Phe 


Cor 

JCI 


1155 








1160 






1165 








Asp Phe Gly Ser 


Leu 


Met 


Thr 


Met 


Leu 


val 


Ser 


Cys Lys 


Lys 


Leu 


Th r 

III! 


1170 








1175 








1180 








Glu lie 


Lys 


Phe 


Ser 


ASP 


Ser 


Phe 


Phe 


Gin 


Ala 


val Pro 


Phe 


val 


Ala 
M 1 d 


1185 






1190 








1195 






1 ?O0 


Ser Leu 


Pro 


Asn 


Phe 


He 


Ser 


Leu 


Lys 

] 


He 


Leu 


Asn Leu Glu Gly 


rl n 






1205 








L210 






1215 




Gin Phe 


Pro 


ASP 


Glu 


Glu 


Thr 


Ser 


Glu 


Lys 


Phe Ala Tyr lie Leu 


rl w 
vj i y 




1220 








1225 




1230 




Ser Leu 


Ser 


Asn 


Leu 


Glu 


Glu 


Leu 


He 


Leu 


Pro Thr Gly Asp Gly 


Tl P 
J- 1 c 


1235 








1240 








1245 








Tyr Arg val Ala Lys 


Leu 


He 


He 


Gin 


Gin 


Cys 

] 


Gin Gin 


Leu 


His 


cys 


1250 








1255 








.260 








Leu Arg val 


Leu 


Ser 


Phe 


Phe 


Lys 


Thr 


Leu 


Asn Asp Asp 


Ser 


val 


val 


1265 








1270 






1275 






1280 


Glu lie Ala 


Lys 

1 


val 


Ala lie Ser Gly Gly 


Phe 


Gin Lys 


Leu 


Glu 


Asn 






.285 








1290 




1295 




Leu Lys 


Leu 


Ser 


He 


Asn 


His 


Lys 


He 


Thr 


Glu Glu Gly Tyr Arg 


Asn 



1300 1305 1310 

3 



Phe Phe Gin Ala Leu Asp Asn Met Pro Asn Leu Gin Glu Leu Asp lie 

1315 1320 1325 

Ser Arg His Phe Thr Glu Cys lie Lys Ala Gin Ala Thr Thr val Lys 

1330 1335 1340 

Ser Leu ser Gin Cys val Leu Arg Leu Pro Arg Leu lie Arg Leu Asn 
1345 1350 1355 1360 

Met Leu Ser Trp Leu Leu Asp Ala Asp Asp lie Ala Leu Leu Asn Val 

1365 1370 1375 

Met Lys Glu Arg His Pro Gin ser Lys Tyr Leu Thr lie Leu Gin Lys 

1380 1385 1390 

Trp lie Leu Pro Phe Ser Pro lie lie Gin Lys 
1395 1400 

<210> 2 
<211> 5984 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (292).. (4500) 
<400> 2 

acaaaaggtc ctgtgctcac ctgggaccct tctggacgtt gccctgtgtt cctcttcgcc 60 

tgcctgttca tctacgacga accccgggta ttgaccccag acaacaatgc cacttcatat 120 

tggggacttc gtctgggatt ccaaggtgca ttcattgcaa agttccttaa atattttctc 180 

actgcttcct actaaaggac ggacagagca tttgttcttc agccacatac tttccttcca 240 

ctggccagca ttctcctcta ttagactaga actgtggata aacctcagaa a atg gcc 297 

Met Ala 
1 



tct 


gac 


gag 


Ser 


Asp 


Glu 




10 


tct 


get 


ctt 


Ser 


Ala 


Leu 




25 




gaa 


gag 


gag 


Glu 


Glu 


Glu 


40 






caa 


atg 


cgc 


Gin 


Met 


Arg 


ccg 


tac 


age 


Pro 


Tyr 


Ser 


ttc 


act 


ggg 


Phe 


Thr 


Gly 






90 


etc 


ttt 


ggt 


Leu 


Phe 


Gly 




105 




ttt 


cat 


cca 


Phe 


His 


Pro 


120 






gcc 


aag 


tac 


Ala 


Lys 


Tyr 


ggt 


aaa 


atg 


Gly 


Lys 


Met 



15 
gca 
Ala 

20 25 30 

lag gaa eta gaa gaa gag gag cag aag gag cga 

-.,,„. ^ys Glu Leu Glu Glu Glu Glu Gin Lys Glu Arg — _,_ 

35 40 45 " 50 

39< 

3l\ _ . 

55 60 65 

tg act tat c 
il Thr Tyr C 

70 75 80 



85 90 ' 95 

tgc tgt age eta ate etc ttt ggt gcc ggc etc acg aga etc ccc ata 

Cys Cys Ser Leu lie Leu Phe Gly Ala Gly Leu Thr Arg Leu Pro lie 

100 105 110 

gaa gac cac aag agg ttt cat cca gat tgt ggg ttc ctt ttg aac aag 

Glu Asp His Lys Arg Phe His Pro Asp Cys Gly Phe Leu Leu Asn Lys 
115 120 125 130 

gat gtt ggt aac att gcc aag tac gac ata agg gtq aag aat ctg aag 

Asp Val Gly Asn lie Ala Lys Tyr Asp lie Arg val Lys Asn Leu Lys 

135 140 145 

age agg ctg aga gqa ggt aaa atg agg tac caa gaa gag gag get aga 
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Arg Leu Arg Pro 
735 

ctt gcg ggg atg 
Leu Ala Gly Met 

cat caa gat ttg 
His Gin Asp Leu 
770 

atg act gta age 
Met Thr val Ser 
785 

cct tea aca aaa 
Pro Ser Thr Lys 
800 

gtg gat aac aaa 
Val Asp Asn Lys 
815 

tta aag cac cag 
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gat cag gac tat get tct gee ttt gaa cct atg 
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ctg ccg ttc tct cca ate att cag aaa taa aagattcagc taaaaactgc 
Leu Pro Phe Ser Pro lie lie Gin Lys 
1395 1400 

tgaatcaata atttgtcttg gggcatattg aggatgtaaa aaaagttgtt gattaatgct4583 
aaaaaccaaa ttatccaaaa ttattttatt aaatattgea tacaaaagaa aatgtgtaag4643 
gettgetaaa aaacaaaaca aaacaaaaca cagtcctgca tactcaccac caagctcaag4703 
aaataaatca tcaccaatac ctttgaggtc cctgagtaat ccaccccagc taaaggcaaa4763 
cccttcaatc aagtttatac agcaaaccct ccattgtcca tggtcaacag ggaaggggtt4823 
ggggacaggt ctgccaatct atctaaaagc cacaatatgg aagaagtatt caatttatat4883 
aataaatggc taacttaacg gttgaatcac tttcatacat ggatgaaacg ggtttaacac4943 
aggatccaca tgaatcttct gtgggccaaa atatgttcct taatccttgt agaacctgtc5003 
ttctatattg aactagcttt ggtacagtag agttaactta ctttccattt atccactgcc5063 
aatataaaga ggaaacaggg gttagggaaa aatgacttca ttccagaggc ttctcagagt5123 
tcaacatatg ctataattta gaattttctt atgaatccac tctacttggg tagaaaatat5183 
tttatctcta gtgattgeat attatttcca tatcatagta tttcatagta ttatatttga5243 
tatgagtgtc tatatcaatg tcagtgtcca gaatttcgtt cctaccagtt gagtagtttt5303 
ctgaacggcc agaagaccat tcgaaattca tgatactact ataagttggt aaacaaccat5363 
acttttatcc tcatttttat tctcactaag aaaaaagtca actcccctcc ccttgcccaa5423 
gtatgaaata tagggacagt atgtatggtg tggtctcatt tgtttagaaa accacttatg5483 
actgggtgcg gtggctcaca cctgtaatcc cagcactttg ggaggctgag gcgggcgaat5543 
catttgaggt gaggagttcg agaccggcct ggccagcatg gtgaaacccc atttttgcta5603 
aaggtacaaa aattagccag gtgtggtggc acatgectgt ggtcccagcc actggggcgg5663 
ctgagacgea ggacttgett gaacccggga ggcagaggtt geagtgagee gagatggcgc5723 
cactgcattc cagcctgggc aacagagcaa gaccctgtct gtttcaaaac aaaaaacaaa5783 
accacttata ttgetagcta cattaagaat ttctgaatat gttactgagc ttgcttgtgg5843 
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taaccattta taatatcaga aagtatatgt acaccaaaac atgttgaaca tccatgttgt5903 
acaactgaaa tataaataat tttgtcaatt atacctaaat aaaactggaa aaaaaaaaaa5963 
aaaaaaaaaa aaaaaaaaaa a 5984 

<210> 3 
<211> 1295 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Ala Thr Gin Gin Lys Ala Ser Asp Glu Arg lie Ser Gin Phe Asp 

15 10 15 

His Asn Leu Leu Pro Glu Leu Ser Ala Leu Leu Gly Leu Asp Ala Val 

20 25 30 

Gin Leu Ala Lys Glu Leu Glu Glu Glu Glu Gin Lys Glu Arg Ala Lys 

35 40 45 

Met Gin Lys Gly Tyr Asn Ser Gin Met Arg Ser Glu Ala Lys Arg Leu 

50 55 60 

Lys Thr Phe val Thr Tyr Glu Pro Tyr Ser Ser Trp lie Pro Gin Glu 
65 70 75 80 

Met Ala Ala Ala Gly Phe Tyr Phe Thr Gly Val Lys Ser Gly lie Gin 

85 90 95 

Cys Phe cys Cys Ser Leu lie Leu Phe Gly Ala Gly Leu Thr Arg Leu 

100 105 110 

Pro lie Glu Asp His Lys Arg Phe His Pro Asp Cys Gly Phe Leu Leu 

115 120 125 

Asn Lys Asp val Gly Asn lie Ala Lys Tyr Asp lie Arg Val Lys Asn 

130 135 140 

Leu Lys Ser Arg Leu Arg Gly Gly Lys Met Arg Tyr Gin Glu Glu Glu 
145 " 150 155 160 

Ala Arg Leu Ala Ser Phe Arg Asn Trp Pro Phe Tyr Val Gin Gly lie 

165 170 175 

Ser Pro Cys val Leu Ser Glu Ala Gly Phe val Phe Thr Gly Lys Gin 

180 185 190 

Asp Thr val Gin Cys Phe Ser Cys Gly Gly Cys Leu Gly Asn Trp Glu 

195 200 205 

Glu Gly Asp Asp Pro Trp Lys Glu His Ala Lys Trp Phe Pro Lys Cys 

210 215 220 

Glu Phe Leu Arg Ser Lys Lys Ser Ser Glu Glu lie Thr Gin Tyr lie 
225 ~ 230 235 240 

Gin ser Tyr Lys Gly Phe val Asp lie Thr Gly Glu His Phe val Asn 

245 250 255 

Ser Trp Val Gin Arg Glu Leu Pro Met Ala Ser Ala Tyr Cys Asn Asp 

260 265 270 

Ser lie Phe Ala Tyr Glu Glu Leu Arg Leu Asp Ser Phe Lys Asp Trp 

275 280 285 

Pro Arg Glu Ser Ala val Gly val Ala Ala Leu Ala Lys Ala Gly Leu 

290 295 300 

Phe Tyr Thr Gly lie Lys Asp lie val Gin Cys Phe Ser Cys Gly Gly 
305 310 315 320 

Cys Leu Glu Lys Trp Gin Glu Gly Asp Asp Pro Leu Asp Asp His Thr 

325 330 335 

Arg Cys Phe Pro Asn Cys Pro Phe Leu Gin Asn Met Lys Ser Ser Ala 

340 345 350 

Glu val Thr Pro Asp Leu Gin Ser Arg Gly Glu Leu Cys Glu Leu Leu 

355 360 365 

Glu Thr Thr Ser Glu Ser Asn Leu Glu Asp Ser lie Ala Val Gly Pro 

370 375 380 

lie val Pro Glu Met Ala Gin Gly Glu Ala Gin Trp Phe Gin Glu Ala 
385 390 395 400 

Lys Asn Leu Asn Glu Gin Leu Arg Ala Ala Tyr Thr Ser Ala Ser Phe 

405 " 410 415 

Arg His Met Ser Leu Leu Asp lie Ser Ser Asp Leu Ala Thr Asp His 
420 425 430 
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Leu Leu Gly 


/"*» * t- 
Cys 


Asp 


Leu 


Ser 


Tl a 

1 1 e 


Ala 
A 1 a 


Car* 


Lys 


His 


He 


JCI 


1 v/c 

Lys 


r i \J 






435 






AACi 










AA^ 








val 


Gin Glu 


Pro 


Leu 


val 


Leu 


Pro 


rl 1 1 

Kj 1 U 


va i 


Phe Gly 


Asn 


1 Ol 1 

LcU 


Abil 




450 










455 










460 


Th r 


\/al 






val 


Met 


Cys 


va i 


rl 1 1 
G 1 U 


Gly Glu 


A1 3 

a i a 


vi i y 


C o »" 


Gly Lys 


Leu 


Leu 


465 








470 








475 










480 


Lys 


Lys 


He 


_ 

A 1 a 


Phe 


Leu 


Trp 


A 1 a 


Ser 


rl \/ 
o i y 


Cys 


Cys 


rlO 


1 Oil 


Leu 


Asn 






/IOC 

4oD 










490 






i n r 




495 




Arg 


Phe 


Gin 


Leu 


Va I 


Phe 


Tyr 


Leu 


Ser 


Leu 


Ser 


Ser 


Arg 


Pro 


Asp 






500 








505 








Glu 


J -LU 






Glu Gly Leu 


Ala 


Ser 


He 


He 


Cys 


Asp 


rl n 


Leu 


Leu 


1 \/c 

Lys 


Glu Gly 






515 


























Ser 


val 


Thr 


Glu 


Met 


Cys 


Met 


Arg 


Asn 


i I e 


He 


Gl n 


rl n 
Cj 1 n 


Leu 


Lys 


Asn 




530 








535 








540 






He 




Gin 


val 


Leu 


Phe 


Leu 


Leu 


Asp 


Asp 


Tyr 


Lys 


Glu 


He 


r\/c 

Lys 


Cor* 
JCI 


Pro 


545 










550 


555 








Thr 


560 


Gin 


val 


lie 


Gly Lys 


Leu 


He 


r 1 *?\ 

G l n 


Lys 


Asn 


His 


Leu 


ser 


Arg 


Cys 










565 








C7A 






Tl a 

1 1 e 




575 




Leu 


Leu 


He 


Ala val 


Arg Thr 


Asn 


Arg 


a! a 


Arg 


Asp 


Arg 


Arg Tyr 








580 










585 














Leu 


Glu 


Thr 


lie 


Leu 


Glu 


He 


Lys 


A i a 


pne 


Pro 


Phe 


Tyr 


Asn 


Thr 


val 






595 










ouu 








Thr 


DUD 








cys 


lie 


Leu 


Arg 


Lys 


Leu 


Phe 


Ser 


HI S 


Asn 


Met 


Arg 


LcU 


Arg 


Lys 


610 






615 










620 






Gl n 




Phe 


Met 


val 


Tyr 


Phe 


Gly Lys 


Asn 


(j i n 


se r 


Leu 


Gin 


Lys 


Tl o 

x i e 


Lys 


625 








630 










635 










640 


Thr 


Pro 


Leu 


Phe 


val 


Ala 


Ala 


1 1 e 


Cys 


A 1 n 

a i a 


His 


Trp 


rne 


rl n 


Tyr 


Pro 










645 








OjU 










655 




Phe 


Asp 


Pro 


Ser 


Phe 


Asp 


Asp 


v / -» 1 

va i 


A 1 a 


\/n i 
va i 


Phe 


Lys 


Se r 


Tyr 


Met 


Gl U 






660 






£A C 
DO J 










0/ u 






Arg 


Leu 


Ser 


Leu 


Arg 


Asn 


Lys 


a i a 


Tnr 


a! i 

a i a 


Glu 


He 


Leu 


Lys 


Ala 


Thr 




675 








DoU 










DO J 








Val 


ser 


Ser 


Cys Gly 


Glu 


Leu 


Ala 

A 1 a 


1 oil 

Leu 


1 \/c 

Lys 


Gly Phe 


oho 
rile 


Cor 1 


cys 


Cys 




690 










695 








700 










Phe 


Glu 


Phe 


Asn 


Asp 


Asp ASP 


Leu 


a! a 
A 1 a 


vj i U 


Ala Gly 


Vd 1 


A c n 
Ab p 


Glu 


Asp 


705 








710 










715 










720 


Glu Asp Leu 


Thr 


Met 


Cys 


Leu 


MQZ 


Ser 


Lys 


Phe 


Thr 


Al a 
A 1 a 


rl n 


Arg 


Leu 










725 








730 










735 




Arg 


Pro 


Phe 


Tyr Arg 


Phe 


Leu 


Ser 


Pro 


Ala 

a i a 


Phe 


Gin 


vj 1 U 


rne 


Leu 


Ala 






740 










7/1 C 










/ DU 




Gin 


Gly Met Arg 


Leu 


He 


Glu 


Leu 


Leu 


Asp 


ser 


Asp Arg 


rl n 


rlii 
u 1 U 


His 






755 










/ ou 








765 








Asp Leu Gly 


Leu Tyr 


His 


Leu 


1 v/c 

Lys 


rl n 

g i n 


Tl a 

1 1 e 


Asn 


Ser 


Pro 


Mo-t- 

ivie l 


Met 


Thr 




770 










775 








780 










val 


Ser 


Ala 


Tyr 


Asn 


Asn 


Phe 


Leu 


Asn 


Tyr 


val 


Ser 


Ser 


Leu 


Pro 


Ser 


785 








790 








795 










800 


Thr 


Lys 


Ala 


Gly 


Pro 


Lys 


He 


va i 


Ser 


Hi s 


Leu 


Leu 


HI S 


Leu 


Val 


Asp 






805 








Ol A 

olU 










815 


Asn 


Lys 


Glu 


Ser 


Leu 


Glu 


Asn 


T 1 o 

1 1 e 


Ser 


/-l 1 1 
G 1 U 


Asn 


Asp 


ASp 


Tyr 


Leu 


Lys 






820 
















o on 




His 


Gin 


Pro 


Glu 


He 


Ser 


Leu 


rl n 

Cj i n 


Met 


G i n 


Leu 


Leu 


Arg 


G 1 y 


Leu 


Trp 






835 




















Q A C 

o4b 




Gin 


He 


Cys 


Pro 


Gin 


Ala 


Tyr 


pne 


Ser 


wet 


Val 


Ser 


rl 1 1 
G 1 U 


HI S 


Leu 


Leu 




850 








855 










860 










val 


Leu 


Ala 


Leu 


Lys 


Thr 


Ala 


Tyr 


rl k, 

G I n 


Ser 


Asn 


Thr 


va 1 


A 1 a 


Ala 


Cys 


865 








870 








875 










880 


Ser 


Pro 


Phe 


val 


Leu 


Gin 


Phe 


Leu 


Gin 


Gly 


Arg Thr 


Leu 


Thr 


Leu Gly 










885 










890 










895 




Ala 


Leu 


Asn 


Leu 


Gin 


Tyr 


Phe 


Phe 


Asp 


His 


Pro 


Glu 


Ser 


Leu 


Ser 


Leu 








900 








905 










910 






Leu 


Arg 


Ser 


He 


His 


Phe 


Pro 


He 


Arg 


Gly 


Asn 


Lys 


Thr 


Ser 


Pro 


Arg 




915 










920 




925 






Ala 


His 


Phe 


Ser 


val 


Leu 


Glu 


Thr 


cys 


Phe 


Asp 


Lys 


Ser 


Gin 


val 


Pro 



930 935 940 



Thr lie Asp Gin Asp Tyr Ala Ser Ala Phe Glu Pro Met Asn Glu Trp 
945 950 955 960 

Glu Arg Asn Leu Ala Glu Lys Glu Asp Asn Val Lys Ser Tyr Met Asp 

965 970 975 

Met Gin Arg Arg Ala ser Pro Asp Leu Ser Thr Gly Tyr Trp Lys Leu 

980 985 990 

Ser Pro Lys Gin Tyr Lys lie Pro Cys Leu Glu val Asp Val Asn Asp 

995 1000 1005 

lie Asp val val Gly Gin Asp Met Leu Glu lie Leu Met Thr val Phe 

1010 ' 1015 1020 

Ser Ala Ser Gin Arg lie Glu Leu His Leu Asn His Ser Arg Gly Phe 
1025 1030 1035 1040 

lie Glu Ser lie Arg Pro Ala Leu Glu Leu ser Lys Ala Ser Val Thr 

1045 1050 1055 

Lys Cys Ser lie Ser Lys Leu Glu Leu Ser Ala Ala Glu Gin Glu Leu 

1060 1065 1070 

Leu Leu Thr Leu Pro Ser Leu Glu ser Leu Glu val Ser Gly Thr lie 

1075 1080 1085 

Gin Ser Gin Asp Gin lie Phe Pro Asn Leu Asp Lys Phe Leu Cys Leu 

1090 1095 1100 

Lys Glu Leu Ser Val Asp Leu Glu Gly Asn lie Asn val Phe Ser val 
1105 1110 1115 1120 

lie Pro Glu Glu Phe Pro Asn Phe His His Met Glu Lys Leu Leu lie 

1125 1130 1135 

Gin lie Ser Ala Glu Tyr Asp Pro ser Lys Leu val Lys Leu lie Gin 

1140 1145 1150 

Asn Ser Pro Asn Leu His Val Phe His Leu Lys Cys Asn Phe Phe Ser 

1155 1160 1165 

Asp Phe Gly Ser Leu Met Thr Met Leu Val Ser Cys Lys Lys Leu Thr 

1170 . 1175 1180 

Glu lie Lys Phe ser Asp Ser Phe Phe Gin Ala val Pro Phe Val Ala 
1185 1190 1195 1200 

Ser Leu Pro Asn Phe lie Ser Leu Lys lie Leu Asn Leu Glu Gly Gin 

1205 1210 1215 

Gin Phe Pro Asp Glu Glu Thr Ser Glu Lys Phe Ala Tyr lie Leu Gly 

1220 1225 1230 

Ser Leu Ser Asn Leu Glu Glu Leu lie Leu Pro Thr Gly Asp Gly lie 

1235 1240 1245 

Tyr Arg val Ala Lys Leu lie He Gin Gin Cys Gin Gin Leu His Cys 

1250 1255 1260 

Leu Arg val Leu Ser Phe Phe Lys Thr Leu Asn Asp Asp Ser val Val 
1265 1270 1275 1280 

Glu lie Gly Glu Leu Val Phe Gin Leu Ala Trp Lys Pro Val val 
1285 1290 1295 

<210> 4 
<211> 5366 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (292). .(4176) 
<400> 4 

acaaaaggtc ctgtgctcac ctgggaccct tctggacgtt gccctgtgtt cctcttcgcc 60 

tgcctgttca tctacgacga accccgggta ttgaccccag acaacaatgc cacttcatat 120 

tggggacttc gtctgggatt ccaaggtgca ttcattgcaa agttccttaa atattttctc 180 

actgcttcct actaaaggac ggacagagca tttgttcttc agccacatac tttccttcca 240 

ctggccagca ttctcctcta ttagactaga actgtggata aacctcagaa a atg gcc 297 
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acc cag 
Thr Gin 

ttg ctg 
Leu Leu 
20 

gca aag 
Ala Lys 
35 

aaa gqc 
Lys Gly 

ttt gtg 
Phe Val 



gcc get 
Ala Ala 

tgc tgt 
Cys Cys 
100 
gaa gac 
Glu Asp 
115 

gat gtt 
Asp val 

age agg 
Ser Arg 

ctt gca 
Leu Ala 

tgt gtg 
Cys val 
180 
gta cag 
val Gin 
195 

gat gat 
Asp Asp 

ctt egg 
Leu Arg 

tac aag 
Tyr Lys 

gtc cag 
val Gin 
260 
ttt get 
Phe Ala 
275 

gaa tea 
Glu Ser 

aca gqt 
Thr Gly 

gag aaa 



cag aaa gcc 

Gin Lys Ala 
5 

cca gag ctg 

Pro Glu Leu 

gaa eta gaa 
Glu Leu Glu 

tac aac tct 
Tyr Asn Ser 
55 

act tat gag 
Thr Tyr Glu 
70 

gqg ttt tac 
Gly Phe Tyr 
85 

age eta ate 
Ser Leu lie 

cac aag agg 
His Lys Arg 

gqt aac att 
Gly Asn lie 
135 

ctg aga gqa 
Leu Arg Gly 

150 
tec ttc agg 
Ser Phe Arg 
165 

etc tea gag 
Leu Ser Glu 

tgt ttt tec 
Cys Phe Ser 

cct tgg aag 
Pro Trp Lys 
215 

agt aag aaa 
Ser Lys Lys 

230 
gqa ttt gtt 
Gly Phe Val 
245 

aga gaa tta 
Arg Glu Leu 



tct gac 
Ser Asp 

tct get 
Ser Ala 
25 

gaa gag 
Glu Glu 

40 
caa atg 
Gin Met 

ccg tac 
Pro Tyr 

ttc act 
Phe Thr 

etc ttt 
Leu Phe 
105 
ttt cat 
Phe His 
120 

gcc aag 
Ala Lys 

gqt aaa 
Gly Lys 

aac tgg 
Asn Trp 

get gqc 
Ala Gly 
185 
tgt gqt 
Cys Gly 
200 

gaa cat 
Glu His 



gag agg 
Glu Arg 

10 
ctt ctg 
Leu Leu 

gag cag 
Glu Gin 

cgc agt 
Arg Ser 

age tea 
ser Ser 
75 
gta 
val 

gcc 
Ala 



ggg 

Gly 
90 
gqt 
Gly 



tac gaa gaa 
Tyr Glu Glu 

get gtg gqa 
Ala val Gly 
295 

ata aag gac 
lie Lys Asp 

310 
tgg cag gaa 



tec tea 
Ser Ser 

gac ata 
Asp lie 

cct atg 
Pro Met 
265 
eta egg 
Leu Arg 
280 

gtt gca 
val Ala 

ate gtc 
lie val 

ggt gat 



cca gat 
Pro Asp 

tac gac 
Tyr Asp 

atg agg 
Met Arg 
155 
cca ttt 
Pro 
170 
ttt 

Phe val 

gqa tgt 
Gly Cys 

gcc aaa 
Ala Lys 

gag gaa 
Glu Glu 
235 



Phe 
gtc 



ate tec cag 
lie Ser Gin 

gqc eta gat 
Gly Leu Asp 
30 

aag gag ega 
Lys Glu Arg 
45 

gaa gca aaa 
Glu Ala Lys 
60 

tgg ata cca 
Trp lie Pro 

aaa tct gqg 
Lys ser Gly 

gqc etc acg 
Gly Leu Thr 
110 

tgt gqg ttc 
Cys Gly Phe 

125 
ata agg gtg 
lie Arg val 
140 

tac caa gaa 
Tyr Gin Glu 

tat gtc caa 
Tyr val Gin 

ttt aca gqt 
Phe Thr Gly 
190 



Met Ala 
1 

ttt gat cac aat 
Phe Asp His Asn 
15 

gca gtt cag ttg 
Ala val Gin Leu 



tta 
Leu 



gqa 
Gly 



aat 
Asn 



gqa 
Gly 



acg 
Thr 
250 
gca tea 
Ala Ser 

ctg gac 
Leu Asp 

gca ctg 
Ala Leu 

cag tgc 
Gin Cys 
315 
gac cca 



205 
tgg ttc ccc 
Trp Phe Pro 
220 

att acc cag 
lie Thr Gin 

gaa cat ttt 
Glu His Phe 

get tat tgc 
Ala Tyr Cys 
270 

tct ttt aag 
Ser Phe Lys 

285 
gcc aaa gca 
Ala Lys Ala 
300 

ttt tec tgt 
Phe Ser Cys 

tta gac gat 
12 



gca aaa 
Ala Lys 

agg tta 
Arg Leu 

cag gag 

Gin Glu 
80 

att cag 

lie Gin 

95 

aga etc 

Arg Leu 

ctt ttg 
Leu Leu 

aag aat 
Lys Asn 

gag gag 
Glu Glu 
160 
gqg ata 
Gly lie 
175 

aaa cag 
Lys Gin 

tgg gaa 
Trp Glu 

aaa tgt 
Lys Cys 

tat att 
Tyr lie 
240 
gtg aat 
val Asn 
255 

aat gac 
Asn Asp 

gac tgg 
Asp Trp 

gqt ctt 
Gly Leu 

gqa gqg 
Gly Gly 
320 
cac acc 



atg cag 

Met Gin 
50 

aag act 

Lys Thr 

65 

atg gcg 

Met Ala 

tgc ttc 
Cys Phe 

ccc ata 
Pro lie 

aac aag 

Asn Lys 
130 

ctg aag 

Leu Lys 
145 

get aga 

Ala Arg 

tec cct 
Ser Pro 

gac acg 
Asp Thr 

gaa gqa 
Glu Gly 
210 
gaa ttt 
Glu Phe 
225 

caa age 
Gin Ser 

tec tgg 
Ser Trp 

age ate 
Ser lie 

ccc egg 
Pro Arg 
290 
ttc tac 
Phe Tyr 
305 

tgt tta 
Cys Leu 

aga tgt 



345 
393 
441 
489 
537 
585 
633 
681 
729 
777 
825 
873 
921 
969 
1017 
1065 
1113 
1161 
1209 
1257 
1305 



Glu Lys Trp Gin Glu Gly Asp Asp Pro Leu Asp Asp His Thr Arg Cys 

325 330 335 

ttt ccc aat tgt cca ttt etc caa aat atg aag tec tct gcg gaa gtq 1353 
Phe Pro Asn Cys Pro Phe Leu Gin Asn Met Lys Ser Ser Ala Glu Val 

340 345 350 

act cca gac ctt cag age cgt gqt gaa ctt tgt gaa tta ctg gaa acc 1401 
Thr Pro Asp Leu Gin Ser Arg Gly Glu Leu Cys Glu Leu Leu Glu Thr 
355 360 ~ 365 370 

aca agt gaa age aat ctt gaa gat tea ata gca gtt gqt cct ata gtq 1449 
Thr Ser Glu Ser Asn Leu Glu Asp Ser lie Ala Val Gly Pro lie Val 

375 380 385 

cca gaa atg gca cag gqt gaa gee cag tgg ttt caa gag gca aag aat 1497 
pro Glu Met Ala Gin Gly Glu Ala Gin Trp Phe Gin Glu Ala Lys Asn 

390 395 400 

ctg aat gag cag ctg aga gca get tat acc age gee agt ttc cgc cac 1545 
Leu Asn Glu Gin Leu Arg Ala Ala Tyr Thr Ser Ala Ser Phe Arg His 

405 410 415 

atg tct ttg ctt gat ate tct tec gat ctg gec acg gac cac ttg ctg 1593 
Met Ser Leu Leu Asp lie Ser ser Asp Leu Ala Thr Asp His Leu Leu 

420 425 430 

ggc tgt gat ctg tct att get tea aaa cac ate age aaa cct gtq caa 1641 
Gly Cys Asp Leu Ser lie Ala Ser Lys His lie Ser Lys Pro val Gin 
435 440 445 450 

gaa cct ctg gtq ctg cct gag gtc ttt ggc aac ttg aac tct gtc atg 1689 
Glu Pro Leu val Leu Pro Glu Val Phe Gly Asn Leu Asn Ser val Met 

455 460 465 

tgt gtq gag gqt gaa get gqa agt gqa aag acg gtc etc ctg aag aaa 1737 
cys val Glu Gly Glu Ala Gly Ser Gly Lys Thr val Leu Leu Lys Lys 

470 475 480 

ata get ttt ctg tgg gca tct gqa tgc tgt ccc ctg tta aac agg ttc 1785 
lie Ala Phe Leu Trp Ala Ser Gly Cys Cys Pro Leu Leu Asn Arg Phe 

485 490 495 

cag ctg gtt ttc tac etc tec ctt agt tec acc aga cca gac gag ggg 1833 
Gin Leu val Phe Tyr Leu Ser Leu Ser ser Thr Arg Pro Asp Glu Gly 

500 505 510 

ctg gec agt ate ate tgt gac cag etc eta gag aaa gaa gga tct gtt 1881 
Leu Ala Ser lie lie Cys Asp Gin Leu Leu Glu Lys Glu Gly Ser val 
515 520 525 . 530 

act gaa atg tgc atg agg aac att ate cag cag tta aag aat cag gtc 1929 
Thr Glu Met Cys Met Arg Asn lie lie Gin Gin Leu Lys Asn Gin val 

535 540 545 

tta ttc ctt tta gat gac tac aaa gaa ata tgt tea ate cct caa gtc 1977 
Leu Phe Leu Leu Asp Asp Tyr Lys Glu lie Cys Ser lie Pro Gin val 

550 555 560 

ata gqa aaa ctg att caa aaa aac cac tta tec egg acc tgc eta ttg 2025 
lie Gly Lys Leu lie Gin Lys Asn His Leu Ser Arg Thr Cys Leu Leu 

565 570 575 

att get gtc cgt aca aac agg gec agg gac ate cgc cga tac eta gag 2073 
lie Ala val Arg Thr Asn Arg Ala Arg Asp lie Arg Arg Tyr Leu Glu 

580 585 590 

acc att eta gag ate aaa gca ttt ccc ttt tat aat act gtc tgt ata 2121 
Thr lie Leu Glu lie Lys Ala Phe Pro Phe Tyr Asn Thr Val Cys lie 
595 600 605 610 

tta egg aag etc ttt tea cat aat atg act cgt ctg cga aag ttt atg 2169 
Leu Arg Lys Leu Phe Ser His Asn Met Thr Arg Leu Arg Lys Phe Met 

615 620 " 625 

gtt tac ttt gqa aag aac caa agt ttg cag aag ata cag aaa act cct 2217 
val Tyr Phe Gly Lys Asn Gin Ser Leu Gin Lys lie Gin Lys Thr Pro 

630 635 640 

etc ttt gtq gcg gcg ate tgt get cat tgg ttt cag tat cct ttt gac 2265 
Leu Phe val Ala Ala lie Cys Ala His Trp Phe Gin Tyr Pro Phe Asp 

645 650 655 

cca tec ttt gat gat gtq get gtt ttc aag tec tat atg gaa cgc ctt 2313 
Pro Ser Phe Asp Asp Val Ala Val Phe Lys Ser Tyr Met Glu Arg Leu 
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gtt gta gqc cag gat atg ctt gag att eta atg aca gtt ttc tea get 

val val Gly Gin Asp Met Leu Glu lie Leu Met Thr val Phe Ser Ala 

1015 1020 1025 

tea cag cgc ate gaa etc cat tta aac cac age aga gqc ttt ata gaa 

Ser Gin Arg lie Glu Leu His Leu Asn His Ser Arg Gly Phe lie Glu 



1030 1035 
age ate cgc cca get ctt gag ctg tct aag gee 
Ser lie Arg Pro Ala Leu Glu Leu Ser Lys Ala Ser Val 
1045 1050 1055 

tec ata age aag ttg gaa etc age gca gee gaa cag gaa 
Ser lie Ser Lys Leu Glu Leu Ser Ala Ala Glu Gin Glu 

1060 1065 1070 

ace ctg cct 



Phe 
1040 

tct gtc acc aag tgc 
Thr 



Lys Cys 



ctg 
Leu 



ctt 
Leu 



etc 
Leu 



tec ctg gaa tct ctt gaa gtc tea gqg 



Thr Leu Pro Ser Leu Glu Ser Leu Glu Val Ser 



1075 

caa gac caa ate 
Gin Asp Gin lie 

1095 

ctg tct gtq gat ctg gag 
Leu Ser val Asp Leu Glu 
1110 

gaa gaa ttt cca aac 
Glu Glu Phe Pro Asn 
1125 

tea get gag tat 
Ser Ala Glu Tyr 
1140 

ctt cat 
Leu His 



cca aac 
Pro Asn 
1155 
gqg tct 



Phe 
1160 

etc atg act atg 
Gly Ser Leu Met Thr Met 
1175 

aag ttt teg gat tea ttt 
Lys Phe Ser Asp Ser Phe 
1190 

cca aat ttt att tct 
Pro Asn Phe lie Ser 
1205 

cct gat gag gaa aca 
Pro Asp Glu Glu Thr 
1220 

agt aac ctg gaa gaa 
Ser Asn Leu Glu Glu Leu 
1235 1240 
gtq gee aaa ctg ate ate 
val Ala Lys Leu lie lie 
1255 

gtc etc tea ttt ttc aag 
Val Leu Ser Phe Phe Lys 
1270 

gqt gag eta gtq ttt cag 
Gly Glu Leu Val Phe Gin 
1285 

ccaagctttc tgetgeaaca 
gcttcctcat tttcactatc 
ttctggtcag atttggaagt 
tetgegttet tgccacctgg 
ttttaaaact gaagatgaat 
tgaattttat tttcttattt 
tgcccaggct ggagtacaat 
caagegatte tcctgcctca 
cctggctaat tttgtatttt 



1080 1085 
ttt cct aat ctg gat aag ttc 
Phe Pro Asn Leu Asp Lys Phe 

1100 

gqc aat ata aat gtt 
Gly Asn He Asn Val 
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cac cat atg gag aaa 
His His Met Glu Lys 
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eta gta 
Leu val 

1150 

aag tgt aac ttc 
Lys Cys Asn Phe 
1165 

ctt gtt tec tgt aag aaa 
Leu val Ser Cys Lys Lys 
1180 

ttt caa gee gtc cca ttt gtt gec agt ttg 
Phe Gin Ala val Pro Phe Val Ala Ser Leu 

1195 1200 
aag ata tta aat ctt gaa gqc cag caa ttt 
Lys lie Leu Asn Leu Glu Gly Gin Gin Phe 
1210 1215 
aaa ttt gec tac att tta gqt tct ctt 
Lys Phe Ala Tyr lie Leu Gly Ser Leu 
1230 

cct act gqg gat 
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cag 
Gin 



Pro Thr Gly 
1245 
tgt cag cag 
Cys Gin Gin 
1260 

act ttg aat gat gac age 
Thr Leu Asn Asp Asp 
1275 

ctt gca tgg aag cca 
Leu Ala Trp Lys Pro 
1290 



ctt 
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Val 



gqa 
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cat 
His 



att tat cga 
Asp Gly lie Tyr Arg 
1250 
tgt etc cga 
Cys Leu Arg 
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3849 



3897 



3945 



3993 



4041 



4089 



4137 



4179 



cgaactcctg acctcaagtg 



1295 

tgtctatgta aacatttgee cctctagaaa ttttcaaccc4239 

atactgttcc ttctagtgtc cttctgtgga tttaggcgca4299 

acaaaaaggt ctcccatttg tggatataca agccctcaaa4359 

tgttttagac acctggccac atactctcct aagtactcct4419 

atacacacag aaaagtacaa aaatcatgtg tactgctcac4479 

tcttcttttt tttttttttg agacagagtt tcgctcgtgt4539 

ggcacgatct egggtcactg caaactctgc ctcctgggtt4599 

gcctcccaag tagctaggat tacaggtgaa cgccaccaca4659 

tagtaaacac agggtttcac catgttggcc aggctagtct4719 

agecacagtg cctggcctga ggaactgaga tttctgtcga4779 
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gacctgaagg gagaatggcc caggcatagt tggtagagga ggaattgaga catcatttca4839 

aacagaggta atcacttgtg tcatagcctg gagttaaaga gaaccagata tatttgaaga4899 

acttggggga aaaaaaggaa tgtctggagc aagaggcagg agtgagttgt gagaagaaga4959 

ctggagagga aagtaaaagc ccaattggag aggctttgtc gggtgtgtta caagggctgg5019 

atctcatttt cttactgctc agcactgtta ttttacgtta tttaaaacag ctgggagcgg5079 

tggctcaagc ttgtaatccc agcactttgg gaggccgagg cggatggatc acgaggtcag5139 

gagatcgaga ccatcctggc taacatggtg aaaccccgtc tctactaaaa atacaaaaaa5199 

ttagccaggc gtgatggcgg gcacctgtag tcccagctac tcgggaggct gaggcaggag5259 

aatggtgtga acccgggagg tggagcttga agtgagccaa gatcatgcca ctgcactcca5319 

gcctgggcaa cagaacgaga ctccgtctca aaaaaaaaaa acaaaaa 5366 

<210> 5 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence: Synthesized oligonucleotide 
<400> 5 

gaggaattcc tacattttag gttctcttag t 31 

<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence: synthesized oligonucleotide 
<400> 6 

gaggaattca atttccacca cgctgtca 28 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence: Synthesized oligonucleotide 
<400> 7 

aattaaccct cactaaaggg 20 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificial Sequence: Synthesized oligonucleotide 
<400> 8 

cattatgctg agtgtgatat cccg 24 
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